INTRODUCTION 1) See his Zool. Ergbn. Reise Niederl. Ost-Ind. (Leiden, 1890 (Leiden, -1897 .
2) See Sollas on the origin of freshwater faunas in Trans. Roy. Dublin. Soc. (ii.) Ill (1884) and The Origin of the Earth (London, 1905) . In discussing the aquatic fauna of Europe we are accustomed to divide it into two sections, the marine fauna and that of fresh water. With a few exceptions, such as that of the Decapod Crustacean Palaemonetes varians in brackish water in Northern Europe (and in fresh water in the Mediterranean region) and of certain molluscs found in the estuaries of all our large rivers, the separation between these two elements is fairly constant, and when marine species such as Mysis relicta are found in inland lakes the facts are considered exceptional.
In tropical waters, however, conditions are different and we find not only a fairly large fauna of brackish water which cannot be regarded either as strictly marine or as strictly fluviatile, but also a considerable number of marine types that have established themselves permanently in fresh water far above the influence of the tides.
Among the problems that confront the biologist and the student of zoogeography few have greater interest than that of the origin of freshwater faunas, or rather of the fresh water fauna. For over the greater part of the world the animals that inhabit rivers and lakes have a great similarity Corbicula occur in abundance. In other countries its known range in time is very much greater ²), and the fact that even in the Inter-Trappean beds certain species already exist that are very closely allied to living forms from the swamps and pools of the same districts, proves that when these beds were deposited the genera had already been long established and had attained a high degree of stability 144 We have in this paper to study a much more recent element in a fluviatile and estuarine fauna.
The facts throw an interesting light on general problems, but this comparatively recent element cannot be regarded as genetically related to that which immigrated inland from the sea at a much earlier period and is now cosmopolitan in range.
It is well known that animals of marine origin inhabit the rivers of South America, Australia ), Alcock 10 ) and others.
The general bearing of their discoveries has been discussed in reference to the origin of the freshwater fauna most fully by Pelseneer "), while in quite recent years much additional information has been obtained by the officers of the Indian Museum and the Zoological Survey of India I2 Attempts u ) have been made recently to prove on geological and faunistic evidence that the Indus and the Brahmaputra have a common origin and were once united, but an insuperable objection lies in the existence of high ground, in which there is no evidence of recent elevation, between them. The Ganges and the Brahmaputra are now so intimately connected that they may be said to form a single river-system, and even in the last two centuries there have been important interchanges between their (London, 1911) ; the series of papers by various authors on the fauna of brackish pools at Port Canning in Rec. Ind. Mas., I and II (1907-1908) physically and in biological conditions. We may say, roughly speaking, that the Middle Reaches lie beyond the limits of tidal influence and possess a fluviatile fauna in which the marine element, though evident, is small, while the Deltaic Tract is tidal, even in places where the water is practically fresh, and is inhabited mainly by animals of marine origin. There is, it is true, no definite geographical or faunistic boundary between the two regions, but the contrast between them is striking when the middle parts of each are compared.
The small marine association in the true fluviatile fauna of the river is now completely cut off from the sea near the upper limit of tidal waters. It may therefore be called the Relict Fauna of the Ganges.
The aquatic fauna of the delta on the other hand, although it includes many characteristic and peculiar genera and species, merges gradually into that of the upper parts of the Bay of Bengal. The transition from fresh to salt water in this region is extremely gradual and at any given point in the stream ■changes in salinity are frequent, not only in accordance with the seasons, but also on account of the (1). The Bay of Bengal, with its low salinity and gradual changes from salt water to fresh is an 1) Annandale, Mem. Ind. Mus. V, pp. 129-132, figs. 2, 3 (1915) .
2) Harmer, Proc. Zool. Soc. Lond. Ill, p. 441 (1913) .
3) Kemp, Rec. Ind. Mus. XIII, pp. 233-241 (1917 immigration into fresh water on the part of marineorganisms.
(2). An immigration of the kind has been in progress for a long period and many adaptable euryhaline species are still attempting to establish themselves above the limits of tidal influence in pure fresh water.
A very slight change either in the environment or in the constitution of the animals, themselves would enable them to do so.
(3). The Relict and Euryhaline Faunas of the Ganges represent different stages in this process of inland immigration. The process has been gradual, and there is little evidence that it originated in periodical anadromous journeys associated with reproduction. It seems rather to have proved successful owing to the vigorous constitution and physiological ambition of those organisms that have missed no accidental opportunity of establishing themselves in fresh water. (6). Such evidence as we possess indicates that similar phenomena occur also in other tropical rivers and estuaries, and even in some of those, such as the Yangtse and its effluents, which lie well outside the Tropics.
(7). Some of the genera in the marine element in the Gangetic fauna are identical with or closely related to these found in similar situations elsewhere and are of ancient and possibly not of local origin.
Others are, however, endemic on the Indian coasts and may have originated in lagoons, or estuaries that existed in northern India before the origin of the existing river-systems.
